Characterization of ionizing radiation-induced ring chromosomes by atomic force microscopy.
We applied atomic force microscopy (AFM) to the structural analysis of radiation-induced ring chromosomes. Constrictions observed on the metaphase ring chromosome were found to correspond to the centromere regions of the ring chromosome in comparison with the AFM image of the centromere of rod chromosomes and with the fluorescence in situ hybridization (FISH) technique. Section analysis by AFM revealed that some ring-like chromosome fragments and ring-like chromatid fragments were thicker than standard chromosomes or chromatids, suggesting that they were ring chromosomes viewed edge on. Topographic analysis by AFM makes it possible to distinguish a ring viewed edge on that is difficult to recognize as a ring by light microscopy and to discriminate between a centric ring chromosome and an acentric ring chromosome using the same slides prepared for light microscopy.